Standard orientation of Step 1-TS 12
Standard orientation of Step 2-TS 13
Standard orientation of Step 3-TS 14
Standard orientation of Step 4-TS 15
Standard orientation of Step 1´-TS 16
Standard orientation of Step 2´-TS 17
Standard orientation of Step 3´-TS 18
Standard orientation of Step 4´-TS 19
Text SI-1
Experimental Details
A stock solution (4 mM) for each secondary and tertiary amine was prepared in 50 mL methanol and stored in the 65 mL amber glass bottles at 4ºC until use. Each of these model compounds were diluted to 200 nM in distilled and deionized water (DDW).
Chemical Structures of Selected Precursors
Chloramine formation potential (FP) tests were conducted by spiking a pre-calculated volume of monochloramine stock solution which was prepared by mixing diluted sodium hypochlorite and ammonium sulfate solutions at Cl:N mass ratio of 4:1 at pH 9. An initial chloramine concentration of 100 mg/L as Cl 2 was used at pH 7.5 in the presence of 10 mM phosphate buffer. All the nitrosamine FP tests in this study were carried out in 1-L amber glass bottles without headspace in the dark at 21-23 o C and for 5 days of contact time.
NDMA was analyzed following US EPA method 521 (US EPA, 2004) , consisting
Text SI-2 Calculation Details of Step 2 and Step 1´
The reaction pathways involving oxygen molecule on the singlet and triplet potential energy surfaces (PESs) have been investigated. The graphical representation of the activation free energies for these reactions is demonstrated in Figure S1 . The calculation results indicate that there is an intersystem crossing between the singlet and triplet PESs for Step 2. Thus, the most feasible pathway of Step 2 proceeds through 3 R → 3 TS → 1/3 P, in which the reaction starts from a singlet RMe 2 N-NX and a triplet O 2 , then proceeds a triplet transition state, finally forms a singlet OONX and tertiary amine from the triplet to singlet PES through the spin-orbit coupling, whereas there is no intersystem crossing for Step 1´ and the most feasible pathway of Step 1 proceeds on the triplet PES through 3 R → 3 TS → 3 P. Similar to Step 2, the intersystem crossing between the singlet PES and triplet PES occurs in Step 2´. Figure S1 . 
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